We searched the MEDLINE, CINAHL, and Cochrane Library databases for articles published between January 1995 and April 2011. The update of this clinical practice guideline is the result of reviewing a total of 54 clinical trials and systematic reviews on incentive spirometry. The following recommendations are made following the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) scoring system. 1: Incentive spirometry alone is not recommended for routine use in the preoperative and postoperative setting to prevent postoperative pulmonary complications. 2: It is recommended that incentive spirometry be used with deep breathing techniques, directed coughing, early mobilization, and optimal analgesia to prevent postoperative pulmonary complications. 3: It is suggested that deep breathing exercises provide the same benefit as incentive spirometry in the preoperative and postoperative setting to prevent postoperative pulmonary complications. 4: Routine use of incentive spirometry to prevent atelectasis in patients after upper-abdominal surgery is not recommended. 5: Routine use of incentive spirometry to prevent atelectasis after coronary artery bypass graft surgery is not recommended. 6: It is suggested that a volume-oriented device be selected as an incentive spirometry device.
IS 1.0 DESCRIPTION/DEFINITION
Postoperative pulmonary complications are reported in the range of 2-39%, 1,2 and include atelectasis, pneumonia, and respiratory failure. Upper-abdominal surgical procedures are associated with a higher risk of complications, followed by lower-abdominal surgery and thoracic surgery. Preoperative and postoperative respiratory therapy aims to prevent or reverse atelectasis and improve airway clearance. 3 The risk and severity of complications can be reduced by the use of therapeutic maneuvers that increase lung volume. Incentive spirometry has been routinely considered a part of the perioperative respiratory therapy strategies to prevent or treat complications. Incentive spirometry is designed to mimic natural sighing or yawning by encouraging the patient to take long, slow, deep breaths. This decreases pleural pressure, promoting increased lung expansion and better gas exchange. When the procedure is repeated on a regular basis, atelectasis may be prevented or reversed. [4] [5] [6] Expiratory maneuvers such as positive expiratory pressure (PEP) and vibratory PEP do not mimic the sigh. While incentive spirometry is widely used clinically as a part of routine prophylactic and therapeutic regimen in perioperative respiratory therapy, its clinical efficacy remains controversial. 7 IS 2.0 PROCEDURE 5 seconds. The patient is instructed to hold the spirometer in an upright position, exhale normally, and then place the lips tightly around the mouthpiece. The next step is a slow inhalation to raise the ball (flow-oriented) or the piston/ plate (volume-oriented) in the chamber to the set target. At maximum inhalation, the mouthpiece is removed, followed by a breath-hold and normal exhalation. Instruction of parents, guardians, and other health caregivers in the technique of incentive spirometry may help to facilitate the patient's appropriate use of the technique and assist with encouraging adherence to therapy.
IS 3.0 LIMITATIONS OF METHOD
The usefulness of prophylactic respiratory therapy, including incentive spirometry, for the prevention of clinically relevant postoperative pulmonary complications is controversial.
3. 
IS 14.0 RECOMMENDATIONS
The following recommendations are made following the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) scoring system 54 :
14.1 Incentive spirometry alone is not recommended for routine use in the preoperative and postoperative setting to prevent postoperative pulmonary complications (1B). 14.2 It is recommended that incentive spirometry be used with deep breathing techniques, directed coughing, early mobilization, and optimal analgesia to prevent postoperative pulmonary complications (1A). 14.3 It is suggested that deep breathing exercises provide the same benefit as incentive spirometry in the preoperative and postoperative setting to prevent postoperative complications (2C). 14.4 Routine use of incentive spirometry to prevent atelectasis in patients after upper-abdominal surgery is not recommended (1B). 14.5 Routine use of incentive spirometry to prevent atelectasis after coronary artery bypass graft surgery is not recommended (1A). 14. 6 It is suggested that a volume-oriented device be selected as an incentive spirometry device (2B). 
IS 15.0 CLINICAL PRACTICE GUIDELINE

